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DETAILED ACTION 

Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

2. Claims 1 - 4, and 6 are rejected under 35 U.S.C. 102(b) as being unpatentable over 
Ohira (US 2002/0112711 A1). 

3. In re claim 1 , with reference to figure 1 , Ohira (711) discloses a crank angle detector 
comprising: 

• a rotor (10) rotated in association with a crank shaft [0033] of an internal combustion 
engine and having a plurality of detection portions (20, 22, 24) to be detected at 
equivalent angle intervals on the outer circumference; 

• a pickup (30) arranged at the vicinity of the outer circumference of said rotor, for 
generating a pulse signal when said plurality of detection portions each pass 
therethrough; 

• ...wherein one detection portion (20) located immediately before a crank angle 
corresponding to the upper dead point of a piston [0033] of said internal combustion 
engine, of said plurality of detection portions is set to detect a reference angle of the 
crank angle. 

4. In re claims 2, 3, and 4, Ohira (71 1) further discloses (figure 1) wherein said plurality of 
detection portions are constructed by projections, respectively, and the one detection portion for 
detecting said reference angle is set to a length different from the lengths of the other detection 
portions in the outer circumferential direction of said rotor. 
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5. In re claims 6 and 7, Ohira (71 1) discloses ([0033] - [0035] and figure 1) an ignition 
timing controller comprising: 

• Crank angle detecting means (10) rotated in association with a crankshaft of an internal 
combustion engine, for generating a crank angle pulse signal for each rotation of a 
predetermined angle, and generating the pulse signal immediately before the crank 
angle corresponding to the upper dead point of a piston of said internal combustion 
engine, as a reference pulse signal of an aspect different from that of the other crank 
angle pulse signal; 

• Ignition control means (31 ) for controlling ignition timing of said internal combustion 
engine in accordance with said crank angle pulse signal; 

• ...wherein said ignition control means instructs spark discharge of an ignition plug of 
said internal combustion engine for the ignition timing in accordance with said crank 
angle pulse signal generated immediately after said reference pulse signal in a period 
until said crank shaft is rotated once after cranking of said internal combustion engine is 
started [0007]. 

6. In re claim 8, see above (In re claims 1 - 4). 

Claim Rejections - 35 USC §103 

7. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 1 02 of this title, if the differences between the subject matter sought to be patented and the prior art 
are such that the subject matter as a whole would have been obvious at the time the invention was made to 
a person having ordinary skill in the art to which said subject matter pertains. Patentability shall not be 
negatived by the manner in which the invention was made. 

8. This application currently names joint inventors. In considering patentability of the 
claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various 
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claims was commonly owned at the time any inventions covered therein were made absent any 
evidence to the contrary. Applicant is advised of the obligation under 37 CFR 1.56 to point out 
the inventor and invention dates of each claim that was not commonly owned at the time a later 
invention was made in order for the examiner to consider the applicability of 35 U.S.C. 103(c) 
and potential 35 U.S.C. 1 02(e), (f) or (g) prior art under 35 U.S.C. 1 03(a). 

9. Claims 5, 9, and 10 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Ohira (US 2002/0112711 A1). 

10. In re claim 5, Ohira (71 1 ) further discloses [0033] wherein when the respective rear end 
positions of the plurality of detection portions are located at equivalent angle intervals in the 
rotating direction of said rotor, the rear end of a detection portion passing through the vicinity of 
said pickup next to the one detection portion for detecting said reference angle at a rotating time 
of said rotor is located within a range of zero to ten degrees from the crank angle corresponding 
to said upper dead point, 

1 1 . Ohira (71 1 ) lacks wherein the respective rear end positions of the plurality of detection 
portions are located at equivalent angle intervals of 15 degrees in the rotating direction of said 
rotor. 

12. A crank angle sensor that is more "full" of detection portions, lacking only one 
or two detection portions to provide for a reference area, is well known in the art. It 
would have been obvious to one having ordinary skill in the art at the time the 
invention was made to add more detection portions such that their equivalent 
displacement around the rotor's circumference was 15 degrees in order to provide for 
a more thorough knowledge of the angular position of the crankshaft, since it has 
been held that discovering an optimum value of a result effective variable involves 
only routine skill in the art. In re Boesch, 617 F.2d 272, 205 USPQ 215 (CCPA 1980). 
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Please note that in the instant application, page 5, line 13, applicant has not 
disclosed any criticality for the claimed limitations. 

13. In re claim 9, Ohira (711) further discloses [0037] wherein said crank angle pulse signal 
including said reference pulse signal is constructed by a negative pulse and a positive pulse 
constituting a pair, but lacks, wherein said negative pulse is generated correspondingly to the 
front end of each of said detection portions, and said positive pulse is generated 
correspondingly to the rear end of each of said detection portions. 

14. Rather, Ohira (71 1 ) discloses wherein the positive pulse corresponds to the front end of 
each detection portion and the negative pulse corresponds to the rear end. It would have been 
obvious to one having ordinary skill in the art to have set the pulses in the claimed manner as 
examiner takes official notice as to the equivalence of these techniques for their use in the art 
and the selection of any of these known equivalents would be within the level of ordinary skill in 
the art. 

15. In reclaim 10, Ohira (71 1) further discloses [0051] wherein said ignition control means 
discriminates said reference pulse signal in accordance with the magnitude of a ratio of the 
generating interval of said negative pulse and the generating interval of said positive pulse. 

16. Claim 1 1 is rejected under 35 U.S.C. 103(a) as being unpatentable over Ohira (US 
2002/0112711 A1) in view of Namari (US 2002/0026825 A1). 

17. In re claim 11, Ohira (71 1) has been discussed and further discloses wherein said 
ignition control means instructs an electric supply to said ignition coil in the period until said 
crank shaft is rotated once after the cranking of said internal combustion engine is started, and 
then also instructs the spark discharge of said ignition plug. 

18. Ohira (71 1 ) lacks [the limitations indicated in bold:] wherein said ignition control 
means instructs an electric supply to said ignition coil when a value provided by dividing the 
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generating interval of said negative pulse by the generating interval of said positive 
pulse is sufficiently smaller than one in the period until said crank shaft is rotated once after 
the cranking of said internal combustion engine is started, and then also instructs the spark 
discharge of said ignition plug when the value provided by dividing the generating interval 
of said negative pulse by the generating interval of said positive pulse is sufficiently 
greater than one. 

19. Namari ('825) discloses [0050 - 0052; and figure 7] wherein said ignition control means 
instructs an electric supply to said ignition coil when a value provided by dividing the generating 
interval of said negative pulse by the generating interval of said positive pulse is sufficiently 
smaller than one in the period until said crank shaft is rotated once after the cranking of said 
internal combustion engine is started, and then also instructs the spark discharge of said ignition 
plug when the value provided by dividing the generating interval of said negative pulse by the 
generating interval of said positive pulse is sufficiently greater than one. 

20. It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify the system of Ohira (711) by using the technique [using 
aforementioned ratio] for locating the reference area as taught by Namari ('825) in order to 
locate the reference area of Ohira (71 1 ) using simple circuitry and code. 

Double Patenting 

21 . Claims 1-11 rejected on the ground of nonstatutory obviousness-type double patenting 
as being unpatentable over claims 1 - 16 of U.S. Patent No. 7360407. Although the conflicting 
claims are not identical, they are not patentably distinct from each other because both claim a 
crank angle sensor with associated method for determining spark timing based on ratios 
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between adjacent detection portions around the circumference of a rotor wherein one detection 
portion is longer than the others. 

Conclusion 

22. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. 

• Cebis et al (US 6,208, 131) discloses a similar spark timing apparatus and method. 

23. See PTO-892: Notice of References Cited. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the examiner 
should be directed to DAVID HAMAOUI whose telephone number is 571-270-5625. The 
examiner can normally be reached on Monday - Friday, 7:30am - 5:00pm EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, George Nguyen can be reached on 571-272-4491 . The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private 
PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you 
would like assistance from a USPTO Customer Service Representative or access to the 
automated information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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